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(54) Title: LABELLED PEPTIDE COMPOUNDS 
(57) Abstract 

The invention relates to a labelled peptide compound, wherein the peptide has a selective neurotensin receptor affinity and is 
represented by the general formula (I): R, - (*Pro) n - *Xaa - 3 Xbb - 4 Xcc - 5 Xdd - «Xee - ?Leu - OH, wherein Rj is a (C,-C 3 )alkanoyl 
group, an arylcarbonyl group, an aryl-(Ci-C 3 )aIkanoyl group, or a chelating group attached by an amide bond or through a spacing group to 
the peptide molecule; Xaa and Xbb are each individually Arg or Lys; Xcc is an unsubsmuted or substituted cyclic amino acid, preferably 
selected from Pro and Hyp; Xdd is Tyr, Trp or Phe; Xee is Leu, lie or t-butylalanine; and n is 0 or 1; and wherein said peptide is labelled 
with (a) a metal isotope, or (b) with a radioactive halogen isotope; on the understanding that: (i) if the label is a metal isotope, Ri represents 
a chelating group for chelating said isotope; and (ii) if the label is a radioactive halogen isotope, said halogen isotope is attached to "Tyr 
in the 2-position of the phenyl ring, to 4 Trp, or to the aryl group of substituent Rj. The invention further relates to a pharmaceutical 
composition comprising said labelled peptide compound, to the use of said composition for diagnosis and therapy, and to a kit for prenarine 
a radiopharmaceutical composition. " *- r & 
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Labelled peptide compounds 

The present invention relates to labelled peptide compounds , to a method 
of preparing these compounds, to a pharmaceutical composition comprising 
these compounds, to the use of this composition for diagnosis and 
therapy, and to a kit for preparing a radiopharmaceutical composition. 

Neurotensin is a thirteen amino acid peptide, in 1973 isolated from 
bovine hypothalamus. It has the following structure: 

pGlu-Leu-Tyr-Glu-Asn-Lys-Pro-Arg-Arg-Pro-Tyr-Ile-Leu-OH 

High concentrations of neurotensin are found in discrete regions of the 
mammalian central nervous system. In addition, neurotensin interacts 
with specific receptors in the periphery. During the last decade, 
neurotensin receptors were found in several tumour cells, like small 
cell lung carcinoma, human colon carcinoma and human meningiomas. 

Two radioiodinated neurotensin derivatives are mentioned in the 
literature. Because of the existence of two tyrosine residues in the 
neurotensin sequence, iodination of neurotensin yields a complex mixture 
of radioiodinated peptides, that possess very different biological 
properties and, moreover, are difficult to purify . Therefore, Mazella 
et al. (J. Biol. Chem. 1983, 258, 3476-3481) synthesized a neurotensin 
analogue in which the tyrosine- 11 is replaced by a tryptophan residue: 
[Trp n ] neurotensin. Iodination (with 125-iodide under electrophilic 
conditions on the aromatic ring of tyrosine-3 ) results in a mono-iodo 
derivative showing a K d of 0.1 nM for binding on rat brain synaptic 
membranes. Preliminary experiments from the same group of researchers 
(Sadoul et. al. ; Biochem. Biophys. Res. Conunun. 1984, 120, 812-819) 
indicated that neurotensin receptors in human brain showed a low 
affinity for monoiodo- [Trp M ] -neurotensin, making this compound 
unsuitable for binding experiments. The same group of researchers 
succeeded later on in preparing a mono-iodo derivative of neurotensin 
itself; only tyrosine-3 was iodinated with 125-iodide in this method. 
This radioiodinated analogue has a K„ of 0.2 nM for binding on rat brain 
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synaptic membranes and a K, of o ?a „ m * ^. ^. 

K d of 0.26 nw for binding to human brain 

neurotensin receptors. 

The labelled natural neurotensin as well as the labelled tryptophan-!! 
neurotensin analogue, however, suffers fro, an enzymatic breakdown due 
to oleavage of peptide bonds, resulting in an in vivo half-life of only 
a few minutes. 

Structure-activity studies (Granier et al. ; Eur . Biochem . 
117-125, revealed that: the right-hand part of the neurotensin molecule 
fulfills the structural reaui reme nts for mimicking the entire sequence 
provided its a-amino end group is protected by acetylation. The binding 
affinities of this analogue are comparable ^ those ^ ^ 
two binding assays, viz. the binding assay on ^ ^ 
membranes and that on HT 29 cells. 

This analogue contains one remaining 'tyrosine residue which can be 
readily radioiodinated using el ectrop h ili c substitution of the hydrogen 
in the ortho position of the phenolic group. Structure-activity studies 
revealed, however, that iodination in the 3-position of said tyrosine 
residue of this analogue results ^ . ^ ^ J 

affinity, viz. with a factor of 20 (Mazella et al.; see above,. 

It is the objective of the present invention to provide a labelled 
Peptide confound which has a selective affinity to neurotensin 
receptors, co mparable with that Qf neurotensin ^ ^ ^ 

sufficient enzymatic resistance to allow its use in diagnosis and 



This objective can be achieved by a labelled peptide compound, wherein 
the peptide has a selective neurotensin receptor affinity and is 
represented by the general formula 

», - ('Pro). - 'xaa - 'xbb - «Xcc - >xdd - «xee - > L eu - OH (I) 



35 



wherein: 

R, is a (C I -c 3 )alkanoyl group, an arylcarbonyl group, an aryl- 
(C,-C3)alkanoyl group, or a chelating group attached by an amide bond 
or through a spacing group to the peptide molecule; 
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Xaa and Xbb are each individually Arg or Lys; 

Xcc is an unsubst ituted or substituted cyclic amino acid, preferably 
selected from Pro and Hyp; 
Xdd is Tyr f Trp or Phe; 

Xee is Leu, He or t . -butylalanine; and 
n is 0 or 1; 

and wherein said peptide is labelled with (a) a metal isotope selected 
from the group consisting of ""To, ^Pb, 67 Ga, ^Ga, ^As, ni i n/ n3m In, "Ru, 
62 Cu, "Cu, 32 Fe, 32 »Mn, 51 Cr, IM Re , l88 Re, ^As, *>Y, « 7 Cu, l «Er., 121 Sn,' 27 Te, ««*p r , 
" 3 Pr, 198 Au, '»Au, "»Tb, "»Pd, >«Dy, ">Pm, Wpn, Wsm, l57 Gd, »»Gd, '«Ho, ">Tm, 
,69 Yb, l75 Yb, I77 Lu, ,03 Rh and " J Ag, or 
(b) with a radioactive halogen isotope; 
on the understanding that: 

(i) if the label is a metal isotope, R, represents a chelating group for 
chelating said isotope; and 

(ii) if the label is a radioactive halogen isotope, said halogen isotope 
is attached to 4 Tyr in the 2-position of the phenyl ring, to Trp, or to 
the aryl group of substituent R, . 

Suitable examples of aryl groups in R, are: phenyl, halo-substituted 
phenyl or indolyl; preferably phenyl, 4-f luorophenyl , 2- or 4-bromo- 
phenyl, 2-iodophenyl , 4-f luoro-2-bromophenyl and 4-f luoro-2-iodophenyl . 
Suitable examples of radioactive halogen isotopes 
,3, I, 75 Br, 76 Br, "Br and n Br. 

In the above labelled peptide compounds one or more of the amino acids 
may have the D-conf iguration instead of the normal L-conf iguration. 
The labelled peptide compounds of the invention may also comprise so- 
called pseudo peptide bonds, viz. -CH 2 -NH- bonds, in addition to the 
natural amide bonds, viz. -CO-NH- bonds. Such modifications of the amino 
acids naturally occurring in peptides are within the scope of the 
present invention. 

Peptide compounds which, according to the invention, are labelled with 
35 a metal isotope as indicated above, are provided, directly or through a 

spacing group, with a chelating group, said chelating group being 
attached by an amide bond to an amino group of said peptide compound. 
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Said chelating group is preferably derived fro m ethylene diamine tetra- 
acetic acid ( EDTA ) , diethylene triamine penta-acetic acid (DTPA) 
cyclohexyl 1,2-diamine tetra-acetic acid (CDTA) , ethyleneglycol— 0 0'- ' 
bi S(2 -a m inoeth yl )-N,N,N.,N.-tetra-acetic acid (EGTA) , N,N-bis(hy- 
droxyben Z yl>-ethylenediami„e- N ,N<-diacetic acid ( HBEO ) , triethylene 
tetramine hexa-acetic acid (TTHA) , 1 , 4, 7 , 10-tetraazacyclododecane-N N' — 
,N",N» "-tetra-acetic acid ( DOTA ) , hydroxyethyldiamine triacetic acid 
( HEDTA) , 1.4,8,ll-tetra-a 2 ac y clotetradeca„e-N,N',N",N. '-tetra-acetic 
acid (TETA) , substituted DTPA, substituted EDTA, or fro m a compound of 
the general formula 
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wherein R is a branched or non-branched, optionally substituted 

hydrocarbyl radical, which My be interrupted by one or m ore hetero- 
atoms selected from N, O and S and/or by one or more NH groups, and 
V xs a group which is capable of reacting with an amino group of the 
peptide and which is preferably selected from the group consisting 
of carbonyl, carbimidoyl, N— (C,— C 4 ) alkylcarbimidoyl , N-hydroxycarbi- 
irndoyl and N- (C,— c 6 ) alkoxycarbimidoyl . 
Examples of suitable chelators of the general formula in are 
unsubstituted or substituted 2-iminothiolanes and 2 - 
xmxnothiacyclohexanes, in particular 2-imino-4-mercaptomethylthiolane. 
S3ld ° Pti0nall >' * n»ci»g group has preferably the general formula 




■NH— rn or </ V NH - X - 

(V) 

wherein R 5 is a C,-c I0 alxylene group, a C,-C I0 alxylidene group or a C^C,,, 
alxenylene group, and X is a thiocarbonyl group or a methylcarbonyl 
group . 

in connection with their biological properties, in particular their 
binding affinity to neurotensin receptors and their in vivo stability 
and with their synthetic accessibility, the following labelled peptide 
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compounds according to the invention are preferred: 

(1) { 2 -"I -phenyl) acetyl - 'Arg - J Arg - 3 Pro - "Tyr - 3 lle - «Leu - OH 

(2) <4--I-phenyl) acetyl - 'Arg - s Arg - 3 Pro - "Tyr - s Ile - «Leu - OH 

(3) 2-*I-benzoyl - 'Arg - 2 Arg - J Pro - <Tyr - s Ile - «Leu - OH 

(4) 4-"I-benzoyl - 'Arg - 2 Arg - 3 Pro - "Tyr - 'lie - «Leu - OH 

(5) (4-F-2--I-phenyl) acetyl - 'Arg - 2 Arg - 3 Pro - «Tyr - s ile - «Leu - OH 

(6) (4-F-2--I-benzoyl) - 'Arg - J Arg - 3 Pro - 4 Tyr - *Ile - «Leu - OH 

as well as variants of compounds (1) to (6), wherein 'Arg is attached to 
: Arg by pseudo peptide bonds, 

(7) (2 -"I -phenyl) acetyl - 'Lys - 2 Arg - 3 Pro - "Tyr - s Ile - "Leu - OH 

(8) ( 2 -'I -phenyl) acetyl - 'Arg - =Lys - 3 Pro - 4 Tyr - 5 Ile - 'Leu - OH 



(9) 


Ac - 'Arg - 2 Arg - 3 Pro • 


- 4 [2-"l-Tyr] • 


- 5 Ile • 


- *Leu • 


- OH 


(10) 


Ac - 'Arg - 2 Arg - 3 Pro 


- 4 [2--I-TrpJ 


- 5 Ile 


- *Leu 


- OH 


(11) 


Ac - 'Arg - 2 Arg - 3 Pro 


- 4 [5-"l-Trp] 


- 5 Ile 


- *Leu 


- OH 


(12) 


Ac - 'Arg - 2 Arg - 3 Pro 


- 4 [7-*I-Trp] 


- 5 Ile 


- *Leu 


- OH 


(13) 


[ "M-DTPA ] - 'Arg - 2 Arg 


- 3 Pro - 4 Tyr 


- 5 Ile 


- *Leu 


- OH 


(14) 


fM-EDTA) - 'Arg - 2 Arg 


- 3 Pro - 4 Tyr 


- 5 Ile 


- *Leu 


- OH 


(15) 


["M-(2-iminothiplane) ] 


- 'Arg - 2 Arg 


- 3 Pro 


- 4 Tyr 


- 5 Ile 



(16) ["M-(4-mercaptomethyl-2-iminothiolane) ] - 'Arg - 2 Arg - 3 Pro - 

- 4 Tyr - 5 lle - *Leu - OH ; 
wherein "I is l23 I , »*i or and "M is "'in, "»Tc,» M Re, >*Ho, > 53 Sm or ">Tb. 

The above labelled peptide compounds have been tested in a number of 
suitable model experiments that are predictive for in vivo application. 
These experiments are described in the Examples. From the results of 
these experiments it will be evident, that the labelled peptide 
compounds of the present invention have properties which make them 
suitable for diagnostic and therapeutic purposes. If labelled with a 
suitable isotope for diagnostic purposes, the peptide compound remains 
sufficiently long intact after administration to permit imaging of the 
target organ or tissue without presenting a disturbing background, for 
example, due to detached label. If labelled with a suitable radioisotope 
for therapy, such-labelled peptides are promising therapeutic agents for 
the treatment of a number of malignant tumours that are related to 
neurotensin binding places, such as small cell lung carcinoma, colon 
carcinoma and meningiomas. 
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*he new ra diohalogenated peptide ^ ^ 

p™ „ . manner known per se for reiated _ 

XnVentl ° n also "lates to a method of preparino .-v. ' 

_ i . « Preparing a radiohalogenated 

peptide compound as defined hereinbefore, 

characterized in that a compound of the general formula 

*, - <'Pro )n - >xaa _ 3 Xbb _ ^ _ ^ _ ^ _ ^ _ ^ ^ 

whe i Xbb , xcc> xdd/ ^ ^ R) ^ fche 

ana whl cn compound is substituted with a non-radioactive bromine or 
Trp, or to the aryl group of substituent R, ; 

.t S T - re r te V ith 3 Water " SOluble *alogenide, selected from '*r, ,* r 

so.. Br '' r " Br " and MBr - in the ~ - -n , a :J r : 

soluble acid and a reducing agent. 

lSS C S30 a e r han9S rSaCti0n 13 *™ ^ — pean patent no. 

165630. An example of a suitable water-soluble acid is citric acrf 
examples of suitable reducing agents are Sn(II1 , 
-ascorbic acid, a monosaccharide and I ^,2^' 

P^dT; 1 ; 1 ^ 11 " ^ °* ^ ~ - — - 

Prepared in a manner k nown per se for related compounds. Por this 

Purpose the peptide molecule is derivati.ed with the desired c h elatin Q 

agent as defined hereinbefore, e.g. EDTA DTPA etc Chelatin * 

introduction of a spacino « Erectly or after 

spacing group as defined above, after which the 
compound obtained, having the general formula 



■eu - OH 



Rz - ('Pro )n - =xaa - >xbb - « X cc - *xdd - <x ee - ^ 
wherein: 

Xaa Xbb, Xcc, Xdd, Xee and a have the meanings given above, and 
R2 is a chelating group attached by an amide bond -or -through a 
spacing group to the peptide molecule; 
is reacted with a metal isotope, as dpfi n .^ k • ^ 

a salt o, n * . . P ' defined hereinbefore, in the form of 
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Suitable examples of salts or chelates of the desired metal isotope are: 
m In-oxinate, °**Tc- tart rate, etc. The complex-f orming reaction can 
generally be carried out in a simple manner and under conditions that 
are not detrimental to the peptide. 

5 

The invention further relates to a pharmaceutical composition, 
comprising in addition to a pharmaceutical^ acceptable carrier material 
and, if desired, at least one pharmaceutical^ acceptable adjuvant, as 
the active substance a labelled peptide compound as defined 
10 hereinbefore. 

The invention also relates to a method for detecting and locating 
tissues having neurotensin receptors in the body of a warm-blooded 
living being, which comprises (i) administering to said being a 
composition comprising, in a quantity sufficient for external imaging, 
a labelled peptide compound as defined hereinbefore, wherein said 
peptide is labelled with (a) a metal isotope selected from the group 
consisting of «T C , ^Pb, * 7 Ga, «Ga, ^As, '"In, " 3 »ln, 97 Ru, *cu, "Cu, « PSf 
32m Mn, 5, Cr, or (b) with a radioactive halogen isotope, selected from 123 l, 
,3, I, 73 Br, 76 Br and "Br, and thereupon (ii) subjecting said being to 
external imaging to determine the targeted sites in the body of said 
being in relation to the background activity. 



15 



20 



The invention also relates to a method of intraoperatively detecting and 
25 locating tissues, having neurotensin receptors in the body of a warm- 

blooded living being, which comprises (l) administering to said being a 
composition comprising, in a quantity sufficient for detection by a 
gamma detecting probe, a peptide compound as defined above, labelled 
with a radioisotope, selected from l61 Tb, ,23 I and ,25 I, preferably "»Tb or 
30 1251 ' and thereupon (ii), after allowing the active substance to be taken 

up in said tissues and after blood clearance of radioactivity, 
subjecting said being to a radioimmunodetection technique in the 
relevant area of the body of said being, by using a gamma detecting 
probe. 

35 The above radioisotope, viz. in particular l6l Tb or I2S I, allows the use of 

a such-labelled peptide compound in the technique of radioguided 
surgery, wherein relevant tissues in the body of a patient can be 
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detected and located intraoperative^ by means of a 

probe Thp « means of a gamma detecting 

in ; r r°" - '"s Pre to £i „ d J 

le o„ 5 „ hlch uptake o£ the = _ iabeiied ^ ^ e 

rel U, eu c. M „ u lung c , rclnoma _ c „ oi „™ 

Pep ti ae c=„ po „„a s of th . pre-ent inv J"" "' 

radiolabeled with i« otop . s eultabl . . „. P the1 ' *» 

«. « utic treatrae ; t of ;r s \ZT ™ • ca ? e used f ~ 

relates to a method for the therapeuti ! lnVenti ° n *~ther 

of a warm . blooded living being , which comprise ; a ^ i °* 

z;;;: p ; sition ™ in9 ' in * ™* — for ^r; 

controlmg. tumours, « peptide compound as defined & «;« 

compound being labelled with - • Pepta.de 

wicn a metal isotope selected frnm 
consisting of '«R e , '« Re , " As «V «~ * thB 9r ° Up 

' Cu ' ' 2 'Sn, IJ7 Te, '« Pr i« p _ 

'"Au, '"Tb, '"pa, .« Dy .49 pm „, ,„ Pr ' Pr , W Au, 

20 .77 T 1M ' Sm ' GCi ' ' 5 ' G d, '"Ho, "Tin, .»y b .7 iyb 

^ u Lu, ,05 Rh and "'Ag. ' Yb ' 



case a radioactive labelled peptide compound is used as a diagnostic 
agent, it is freguently impossible to put the readv fo *^ nOS ^ 
at the disposal of the user in imposition 
11*. * ' C ° nneCtion the often poor shelf 

° f —Pound and/or the short half-lffe of the 

ra lonuclide used . In such cases J- h 

: : ^ " di0n — - «- finical hospital or laborator y 

us PUrP ° Se VariOUS indents are then offered to 

the user „ the form of a so-called » kit *. It wilr be obvious *° 

manipulations necessary to perform . . 

~ imDl „ Perform the desired reaction should be as 

S-Ple as possible to enable the user to prepare from the Kit the 
reactive labelled composition b y using the facilities that Ire at hi 
d-posal. Therefore the invention also relates to a Kit for " 
radiopharmaceutical composition. Preparing a 



Such a kit according to the nresenr • 

9 rne present invention may comprise (i) a peptide 
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compound having a selective affinity to neurotensin receptors and having 
the general formula II as presented hereinbefore, to which substance, if 
desired, an inert pharmaceutical^ acceptable carrier and/or formulating 
agents and/or adjuvants is/are added, (ii) a solution of a salt or 
5 chelate of a suitable radionuclide, and (iii) instructions for use with 

a prescription for reacting the ingredients present in the kit. 
Suitable radionuclides for the above kit are the following metal 
isotopes: ™Pb, "Ga, «Ga, *As. '"in, " 3 »ln, ' 7 Ru, «Cu, T c , ,8 *Re, ,88 R e , 
"Cu, »Pe, «-Mn, *'Cr, "As, *>Y, «cu, '«Er, ,2, Sn, I27 Te, '«Pr, '«Pr, «Au' '»Au,' 
10 .« Tb , .<» Pd , ,« Dy , u, pm/ lJIpm/ 133sm/ l57Gd> ,„ Gdt lt6HQt ^ ^ 

l0S Rh and "'Ag. 

Preferably the peptide compound to be used as an ingredient of the above 
kit has been modified by a reaction with a chelating agent as defined 
hereinbefore. The resulting peptide conjugate provides a facility for 
firmly attaching the radionuclide in a simple manner. Suitable chelating 
agents for modifying the peptide are described in detail hereinbefore. 
N-containing di- or polyacetic acids or their derivatives, such as the 
compounds mentioned before, have proved to be pre-eminently suitable for 
attaching various metal radionuclides, such as In-Ill and In-113m, to 
the peptide molecules. The kit to be supplied to the user may also 
comprise the ingredient (s) defined sub (i) above, together with 
instructions for use, whereas the solution of a salt or chelate of the 
radionuclide, defined sub (ii) above, which solution has a limited shelf 
life, may be put to the disposal of the user separately. 
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in case the kit serves to prepare a radiopharmaceutical composition 
labelled with Tc-99m, Re-186 or Re-188, such a kit according to the 
present invention may comprise, in addition to the ingredient ( s ) defined 
sub (i) above, (ii) a reducing agent and, if desired, a chelator, and 
(iii) instructions for use with a prescription for reacting the 
ingredients of the kit with Tc-99m in the form of a pertechnetate 
solution, or with Re-186 or Re-188 in the f orm ,of a perrhenate solution. 
If desired, the ingredients of« the kit may be combined, provided they 
are compatible. The kit should comprise a reducing agent to reduce the 
pertechnetate or perrhenate, for example, a dithionite, a metallic 
reducing agent or a complex-stabilizing reducing agent, e.g. SnCl 2 , 
Sn< II) -tartrate, Sn(II)-phosphonate or -pyrophosphate, or Sn(Il)- 
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glucoheptonate. The pertecHnet.e or pe rrhe „ ate solu tion can simply be 
obtained by the user from a suitable generator. 

in a preferred embodiment the kit according to the present invention 
composes a modified peptide or a peptide conjugafce/ q 

:2T g Wld " ^ dEfined * • -atment with a 

:;L; 9ent - suitabie cheiati - — — — 



hereinbefore, 

". h l th * " d ; onuclide is « - «- «t th « oompl6x foc „ lna 

~ae ti o„ „ lt „ th . conjugat . simpiy ^ * 

™ „ ay be presanted t8 th . paptida co 

the t o™ „ . chel . t . bond . a tp comp . ri>tive 
i5 described hereinbefore. ' 

»h.n kit con , priaea . con3ugaM ^ detiMd 

b. added =ep«« ely io the _ ^.^.^ or * 

and. K d..„ed. , ch . latc , r . th . ^ ^ p « rt . ch „ a L. or 

or . _ lic rMucing ag „ t . _ ^ - 

be eo^d. provided the y ,r. 00 „p. tibl .. Such . ^.^J kit 

which «. _ lnM ia9raaiaiit , m pra£e j ^ 1 

r.d.onucl rde so luti o„. As . ^ ig .„ t f „ ^.^^ 

! P ""'- -«'». or s b(III)I sn(II , la „ eell ^ ' 

p™ ly «. p. ptld . _ Jugate , „ y ba , uppiied ac a • •• 

buffer =.M», but is pr . ferably „„„„ ln , ^ c<)ndi 
e* M p le . in th . lyophtlilM conaltion ^ as a ^ 

^ect„„ ligul d it should be , t . ril „ „ whi<;hi ^ ^ conatituent 
x„ dr y the user should preferably uee , steriie phyaiol ^ 
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saline solution as a solvent. If desired, the above-mentioned 
constituent may be stabilized in the conventional manner with suitable 
stabilizers, for example, ascorbic acid, gentisic acid or salts of these 
acids, or it may comprise other auxiliary agents, for example, fillers, 
such as glucose, lactose, mannitol, and the like. 

The invention will now be described in greater detail with reference to 
the following specific Examples. 

Example I 

Synthesis of radiolab eled peptide compounds (11. (2). <3\ and Ml 
(a) Synthesis of the corresponding bromo-subst ituted peptide compounds. 
The starting bromo-subst ituted peptides, viz. bromo-substituted benzoyl- 
Arg-Arg-Pro-Tyr-Ile-Leu-OH and phenylacetyl-Arg-Arg-Pro-Tyr-Ile-Leu-OH, 
are synthesized by using the solid phase peptide synthesis (SPPS) 
methodology, employing N-a-tert . -butyioxycarbonyl (Boc) protected amino 
acids. During this synthesis the side chain of Arg is protected with a 
tosyl (Tos) group, the phenolic side chain of tyrosine with o-bromo- 
benzyloxycarbonyl (o-Br-2) group. 

The first amino acid is attached to a resin ( chloromethylpolystyrene, 
crosslinked with 1% of 1,4-divinylbenzene) via a Cs-salt of the desired 
amino acid, i.e. leucine. The substitution grade (0.60 mmol/g resin) is 
determined via the picric acid method. 

The peptide is assembled using a repetitive cycle, as follows: 

deprotection of the main-chain protecting group, i.e. the Boc group, 
with a trifluoroacetic acid (TFA) solution ( TFA/dichloromethane- 
/anisole, 49/49/2) ; 

neutralisation of the TFA salt with diisopropylethylamine (DIEA) ; 
coupling of the free amine with the carboxylic function of the next 
amino acid; N, N ' -dicyclohexylcarbodiimide (DCC) and 1- 
hydroxybenzotriazole (HOBt) are used as coupling agents. 
This cycle is repeated until the peptide chain is assembled. 
The . peptide is cleaved from the resi:* by reaction with liquid<HF. Acetic 
acid extraction is used to separate the peptide from the resin. 
After lyophilization, the crude peptide is purified by RP-HPLC, using 
acetonitrile/H,0/TFA - x/ ( 100-x ) /0 . 001 with a gradient of x = 15% — * 40% 
(0 - 20 min.) and a Vydac© RP-C, 8 column. 
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xn yields. varying between 31 and 61%. 
(b) Radioiodination with l3, I. 

The peptides are radioiodinated by nucleophilic displacement of bromine 

b y ,od in e- a31 , according to the ^ described - 

patent no. 165630. m a typical example: ? 
stock solution: 1 mg SnSO„, 

25 mg 2 , 5-dihydroxybenzoic acid (gentisic acid), 
35 mg citric acid monohydrate, 
in 2.S ml 10% AcOH.ag (v/v); 
^-solution: 32.5 mg CuS0 4 .5H 2 0 in 10 ml water (0.013 M) 

c" " (1 ; h 9> 15 diSS ° 1Ved " * ° f St ° Ck — « - «0 .1 Of 

Cu lution . The solutiQn ig sonicated a ^ ^ , 

The clear solution is f luS hed with N, for 5 min. 

Afte he addition of 10 ^ NalJ(i <i32 ^ fche _ t 

neate, at i40 o C for 1 hour. The mixture is finally cooled tQ " " 
temperature RP-HPr <- . ro anient 

acel carried out to calculate the iodination yield- 

— W „ : o /XFA _ s/UOO-,,,0.001 with a gradient of x = 15% ^ 4 "% 
CO - 20 min.,; L ichrospher* 100 HP-is (5 „m) column, f low- ' te 1 Jl in 
The desired radioiodinated peptides m , 2 > 

in yields of 84%, 54% 86% LI sT ^ ^ 

4%, 54%, 86% and 55%, respectively (not optimized). 

Example tt 

Biological expp rimentc 
Binding assay experiment. 

lensinVT" ^ Perf0rmed ^ StUdyln9 inhib — - ^^neuro- 

r t r " 9Ulnea f0rSbrain membranSS - ^ — - "suits 

are obtained, us ing the unlabeled acetyl compound Ac-Arg-Arg-Pro-Tyr- 
Ile-Leu-OH (a) as the reference. 9 o Tyr 

The affinity is expressed as the pic* value iL c <-k 

. . v p ^* vaiue . U-c. the concentration of ' 

pepta.de analogue yielding 50% inhibition). 
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peptide 


PICjo (M) 


(a) 


8.11 


(1) 


8.05 


(2) 


7.87 


(3) 


8.07 


(4) 


8.10 



From the above figures it will be clear that the radioiodinated 
analogues (1) through (4) show affinities to neurotensin receptor sites 
in this binding assay which are comparable with that of the unlabelled 
compound . 

Enzymatic stability. 

The enzymatic stability of the four radioiodinated analogues (1), (2), 
(3) and (4) is determined in vitro in human serum in a conventional 
manner, showing that this stability is sufficient. 

Structure-activity studies of neurotensin and its analogues reveals that 
the same relationship, viz. structure to activity, exists in rat brain 
receptors as in tumour receptors. This indicates that the receptors in 
rat brain are the same as those in tumour cells. Therefore the above 
experiments show, that the tested compounds are promising tools in 
diagnosing malignancies related to neurotensin receptors. 
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(i) APPLICANT: 

(A) NAME: Mallinckrodt Medical B.V. 

(B) STREET: Westerduinweg 3 

(C) CITY: Petten 

(E) COUNTRY: The Netherlands 

(F) POSTAL CODE (ZIP): none 

(ii) TITLE OF INVENTION: Labelled peptide compounds 

(iii) NUMBER OF SEQUENCES: 1 6 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1 .0, Version #1 .25 



(v) CURRENT APPLICATION DATA: 

APPLICATION NUMBER: EP 94200409.4 



3NSDOCID: <WO 9S22341A1 I > 



SUBSTITUTE SHEET (RULE 26) 



r c ■ 

WO 95/22341 1g PCT/US95/02131 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 
<B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is (2*l-phenyl)acetyl-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Xaa Arg Pro Tyr lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE. CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is (4-*|- p henyl)acetyl- 1 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Xaa Arg Pro Tyr lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is 2-»l-benzoyl-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Xaa Arg Pro Tyr He Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 4: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 



(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is 4-*l-benzoyl-Arg 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Xaa Arg Pro Tyr He Leu 
1 5 



NSOOCID:<WO 952?a4iAi I > 



SUBSTITUTE SHEET (RULE 26) 



( 



WO 95/22341 



19 



C 



PCT/US95/02131 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(Hi) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: mixc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION.Xaa is(4-F-2-*l-phenyl)acetyl-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Xaa Arg Pro Tyr lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is <4-F-2-*l-ben ZO yl)-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Xaa Arg Pro Tyr lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is (a-'l-phenyDacetyl-Lys 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Xaa Arg Pro Tyr He Leu 
1 5 
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<2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is (2-*l-phenyl)acectyl-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Xaa Lys Pro Tyr lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(Hi) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is Ac-Arg 

(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 4 

(D) OTHER INFORMATION: Xaa is 2-*l-Tyr 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Xaa Arg Pro Xaa He Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is Ac-Arg 

(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 4 

(D) OTHER INFORMATION: Xaa is 2-*l-Trp 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Xaa Arg Pro Xaa He Leu 
1 5 



9522341A1 i > 



SUBSTITUTE SHEET (RULE 26) 



c c 

W ° 95/22341 25 PCT/US95/02131 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is Ac-Arg 

(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 4 

(D) OTHER INFORMATION: Xaa is 5-N-Trp 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Xaa Arg Pro Xaa lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 1 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Hi) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 
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(ix) FEATURE: 

(A) NAME/KEY: misc-feature 
<B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is Ac-Arg 

(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 4 

(D) OTHER INFORMATION: Xaa is 7-«l-Trp 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Xaa Arg Pro Xaa lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa =[»M-DTPA]-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Xaa Arg Pro Tyr ile Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 14: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(") MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is [*M-EDTA]-Arg 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Xaa Arg Pro Tyr lie Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is [*M-(2-iminothiolane)J-Arg 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 5: 

Xaa Arg Pro Tyr He Leu 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 1 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: misc-feature 

(B) LOCATION: 1 

(D) OTHER INFORMATION: Xaa is {«M-(4-mercaptomethyl- 
2-iminothiolane)]-Arg 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Xaa Arg Pro Tyr He Leu 
1 5 
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1. A labelled peptide compound, wherein the peptide has a selective 
neurotensin receptor affinity and is represented by the general formula 

R, - ('Pro). - 2 Xaa - *Xbb - «Xcc - 4 Xdd - «Xee - 'Leu - OH ( i, 
wherein: 

R, is a (C 1 -C J )alkanoyl group, an arylcarbonyl group, an aryl- 
<C,-c 3 )alkanoyl group, or a chelating group attached by an amide bond 
or through a spacing group to the peptide molecule; 
Xaa and Xbb are each individually Arg or Lys; 

Xcc is an unsubstituted or substituted cyclic amino acid, preferably 
selected from Pro and Hyp; 
Xdd is Tyr, Trp or Phe; 

Xee is Leu, He or t . -butylalanine; and 
n is 0 or 1; 

and wherein said peptide is labelled with (a) a metal isotope selected 
from the group consisting of Tc, ^Pb, «Ga, «Ga, "As, '"in, '»»ln, "Ru 
«Cu, «Cu, « Fe , ^Mn, »cr, '«Re. -Re, -As, *>y, « C u, '« Er , -si , «*r. , ' '«Pr ' 
«Pr, «Au, '»Au, -Tb, -Pd, -Dy, - Pm , '*Pm, >»Sm, -« G d, - G d, -Ho, 
,e9 Yb, '"Yb, ,77 Lu , '«Rh and "'Ag, or 
<b) with a radioactive halogen isotope ; 
25 °n the understanding that: 

(i) if the label is a metal isotope, R, represents a chelating group for 
chelating said isotope; and 

(ii) if the label is a radioactive halogen isotope, said halogen isotope 
is attached to Tyr in the 2-position of the phenyl ring, to Trp, or to 
the aryl group of substituent R, . 
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2. A labelled peptide compound as claimed in claim 1, wherein said 
peptide is- labelled with a radioactive halogen isotope selected from the 
group consisting of ■»!, >»i , » If m If » Br> 7<Br> 77 Br and « Br- 

3. A labelled peptide compound as claimed in claim 1, wherein said 
peptide is labelled with a metal isotope, chelated by a chelating group 
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R, derived from ethylene diamine tetra-acetic acid ( EDTA) , diethylene 
triamine penta-acetic acid ( DTPA ) , cyclohexyl 1,2-diamine tetra-acetic 
acid (CDTA) , ethyleneglycol-0 / 0'-bis(2-aminoe t hyl,-N, N<N ', N .- tet ra- 
acetic acid -( egta ) , N^-bisihydroxybenzyD-ethylenediamine-N^'-diacetic 
acid (HBED ) , triethylene tetramine hexa-acetic acid (TTHA) , 1,4,7,10- 
tetraazacyclododecane-N, N ' , N " , N • " -tetra-acetic acid ' ( DOT A ) , 
hydroxyethyldiamine triacetic acid ( HEDTA ) , 1, 4, 8, 11-tetra-azacyclo- 
tetra d ecane-K,N.,r-, N ...- tetra . acetic acid (XETA) , substituted DTPA 
substituted EDTA, or from a compound of the general formula 




(HI) 

wherein R is a branched or non-branched, optionally substituted 

hydrocarbyl radical, which may be interrupted by one or more 
hetero-atoms selected from N, o and S and/or by one or more NH 
groups, and 

Y is a group which is capable of reacting with an amino group 
of the peptide and which is preferably selected from the group 
consisting of carbonyl, carbimidoyl, N— (C,-C 4 ) alkylcar— 
bimidoyl, N-hydroxycarbimidoyl and N- (C,-C 6 )alkoxycar- 
birnidoyl ; 

and 

wherein said optionally present spaeing group has ^ 

~ NH R S CO— or -CH : /^y- NH _ X __ 

(IV, - •> f (V) 

wherein R, is a C,-C M alkylene group, a C,-C 10 alkylidene group or a 0,-0,, 
alkenylene group, and X is a thiocarbonyl group or a methyl carbonyl 
group. 

4. A method of preparing a radiohalogenated peptide compound as claimed 
in claim 2, 

characterized in that a compound of the general formula 
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R, - ('Pro). - 2 Xaa - 3 Xbb - <Xcc - 5 xdd - «Xee - 'Leu - OH 



(I) 



wherein Xaa, Xbb, Xcc, Xdd, Xee, a and R, have the meanings given in 
claim 1, and 

which compound is substituted with a non-radioactive bromine or iodine 
atom, attached to Tyr in the 2-position of the phenyl ring, to <Trp, or 
to the aryl group of substituent R,; 

is reacted with a water-soluble halogenide, selected from ra r, '»r, 125 r, 
13, r, "Br', *Br-, "Br- and "Br", in the presence of copper(I) ions, a water- 
soluble acid and a reducing agent. 

5. A method of preparing a metal-labelled peptide compound as claimed in 
claim 3, 

characterized in that a compound of the general formula 

R 2 - ('Pro). - 3 Xaa - 'Xbb - «Xcc - 'xdd - «Xee - 'Leu - OH (II) 
wherein : 

Xaa, Xbb, Xcc, Xdd, Xee and n have the meaning given in claim 1, and 
R 2 is a chelating group attached by an amide bond or through a 
spacing group to the peptide molecule; 
is reacted with a metal isotope as defined in claim 1 in the form of a 
salt or of a chelate bonded to a comparatively weak chelator, in order 
to form a complex. 

6. A pharmaceutical composition, comprising in addition to a 
pharmaceutical ly acceptable carrier material and, if desired, at least 
one pharmaceutical ly acceptable adjuvant, as the active substance a 
labelled peptide compound as claimed in claim 1, 2 or 3. 

7. A method for detecting and locating tissues having neurotensin 
receptors in the body of a warm-blooded living being, which comprises 
(i) administering to said being a composition comprising, in a quantity 
sufficient for external imaging, a labelled peptide compound as claimed 
in claim 1, 2 or 3, wherein said peptide is labelled with (a) a metal 
isotope selected from the group consisting of Wn Tc, ^Pb, ^Ga, ««Ga, "As, 
"'in, -u-m, "Ru, «cu, «Cu, *Fe, *»Mn, » Cr , or (b) with a radioactive 
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halogen isotope, selected from »!. . If » Br , ^ anQ ^ ^ thereupon 
(xi) subjecting said being to external imaging to determine the targeted' 
sites in the body of said being in relation to the background activity. 

8. A method of intraoperative^ detecting and locating tissues having 
neurotensin receptors in the body of a warm-blooded living being, which 
comprises (1) administering to said being a composition comprising, in 
a quantity sufficient for detection by a ganroa detecting probe, a 
labelled peptide compound as claimed in claim 1, wherein the 
radioisotope is -rb, or . B5 I, preferably ««, or »i. and thereupon 

(xx), after allowing the active substance to be taken up in said tissues 
and after blood clearance of radioactivity, subjecting said being to a 
radioimmunodetection technique in the relevant area of the body of said 
bexng, by using a gamma detecting probe. 

9. A method for the therapeutic treatment of tumours, having on their 
surface a high density of neurotensin receptor sites, in the body of a 
warm-blooded living being, which comprises administering to said being 
a composition comprising, in a quantity effective for combating or 
controling tumours, a peptide compound as claimed in claim 3, said 
Peptide compound being labelled with a metal isotope selected from the 
group consisting of .*s Re , ^ ^ ^ ^ ^ ^ ^ 

"»Au, '»Au, «.«,, -Pa, -by. - Pm , , Slpm/ „ (57 ' ' 

'"xb, -Lu, -Rh and "«Ag. ' 



10. A kit for preparing a radiopharmaceutical composition, comprising 
(x, a peptide compound having a selective affinity to neurotensin 
receptors and having the general formula II, to which compound, if 
desired, an inert pharmaceutical^ acceptable carrier and/or formulating 
agents and/or adjuvants is/are added, (ii, a solution of a salt or 
chelate of a metal isotope selected from the group consisting of ~Pb 
»Ga, «ca, -As, -in, -m, «r u ,. «c u , ^ ,« Re/ ^ ^ 

»Cr, -As, «cu, -fa, « tof ,» Te , ,« pr> IOpr/ ,„ AU/ w , Tb io9pd ' 

"Dy. -Pm, -Pm, •»&., - G d, - G d, "Ho, ™Tm, "*y b , .* Lu , ^ J d 

"'Ag, and (iii) instructions for use with a prescription for reacting the 
ingredients present in the kit. 
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11. A kit for preparing a radiopharmaceutical composition, comprising 
(i) a peptide compound having a selective affinity to neurotensin 
receptors and having the general formula II, to which compound, if 
desired, an inert pharmaceutical^ acceptable carrier and/or formulating 
agents and/or adjuvants is/are added, (ii) a reducing agent, and, if 
desired, a chelator, said ingredients (i) and (ii, optionally being 
combined, and (iii) instructions for use with a prescription for~ 
reacting the ingredients of the kit with "»Tc in the form of a 
pertechnetate solution or with '"Re or '»Re in the form of a perrhenate 
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